Met is a receptor tyrosine kinase that is activated by the binding of hepatocyte growth factor (HGF) to its ectodomain. The Met ectodomain has an N-terminal Semaphorin (Sema) domain, a small PSI domain (named for its presence in plexins, semaphorins, and integrins), and four immunoglobulin (Ig)-like domains ( Figure  1 ). Activation of Met is thought to require receptor dimerization, as evidenced by experiments showing that crosslinking by antibodies directed at the extracellular region triggers receptor activation (Prat et al., 1998) . The Met receptor also serves as a target for the human pathogen Listeria monocytogenes surface protein InlB that binds to and activates Met. Met activation promotes the invasion of host cells by the pathogen. Despite an abundance of structural information concerning Met and InlB, the molecular mechanism by which InlB binding triggers Met dimerization has remained elusive. Niemann et al. (2007) now clarify these issues by cocrystallizing the domain of InlB that interacts with Met and a large extracellular portion of the human Met receptor.
Previous work has provided clues to the function of individual domains of InlB. The InlB protein has an N-terminal cap region, a leucine-rich repeat (LRR) domain, an interrepeat Ig-like (IR) region, a B-repeat, and three Cterminal GW modules (which are 80 amino acid repeats that start with the amino acid sequence GW). Latex beads coated with the InlB LRR region can be internalized by nonphagocytic cells, whereas uncoated beads are not internalized . This experiment showed that the LRR domain alone can promote entry when present at high local concentrations. However, the minimal region of InlB necessary to activate Met includes both the LRR and the adjacent IR region (Banerjee et al., 2004 ). In contrast, an LRR homodimer formed by a disulfide bridge between two LRR molecules is able to activate Met without the presence of the IR regions, most likely by forcing the dimerization of Met (Banerjee et al., 2004) . However, this InlB dimer is unlikely to be physiologically relevant, as the cysteine that forms the disulfide is buried and unavailable in full-length InlB.
In addition, the C-terminal GW domains of InlB also impact Met activation. They allow noncovalent attachment of InlB to the lipoteichoic acids of the bacterial cell wall and interact with a host coreceptor of InlB (gC1qR) and with glycosaminoglycans (Braun et al., 2000; Jonquieres et al., 2001) . InlB containing the GW modules induces stronger activation of Met than recombinant proteins containing only the LRR and IR domains, confirming that the recruitment of additional molecules is necessary for full activation of Met by InlB (Banerjee et al., 2004; Niemann et al., 2007) .
The structure now presented by Niemann et al. (2007) shows that the LRR domain of InlB binds strongly to the first Ig-like domain of Met while maintaining the flexibility in the Met N-terminal Sema domain. The authors confirm the importance of the amino Cell 130, July 27, 2007 ©2007 Elsevier Inc. 219 acid residues previously described as potentially relevant in the InlB-Met interaction, such as W124, Y170, and Y214 . This interaction interface includes the concave part of the LRR domain of InlB and a loop that protrudes from the first Ig-like β sandwich of Met. The interaction of InlA, another Listeria invasion protein, with its cellular partner E-cadherin also involves the concave face of the InlA LRRs that wraps around the E-cadherin N-terminal ectodomain (reviewed in Hamon et al., 2006) . Niemann et al. (2007) also show an interaction of the InlB IR domain with the Sema domain of Met that changes the conformation of the Sema domain from a flexible form into a rigid signaling-competent form. In agreement with previous studies, the authors show that the IR-Met interaction is critical for the further activation of Met. As the IR domain alone cannot bind to Met, the LRR-Met interaction would serve as a docking site, allowing the IR-Sema interaction that promotes Met activation.
Interestingly, the HGF (β chain)-binding sites for Met do not overlap those of InlB. This finding is consistent with previous work showing that there is a lack of competition between InlB and HGF for Met (Shen et al., 2000) and that the relative orientation of the Sema domain is different in the InlB-Met cocrystal than in the crystal of the complex of Met with the β chain of HGF (Stamos et al., 2004) . Despite the fact that InlB is not structurally related to HGF and that HGF and InlB bind to different zones in Met and induce different Met conformations, HGF and InlB induce very similar signaling pathways after Met activation (Hamon et al., 2006) .
Although this cocrystal structure answers many questions, challenging issues remain. How do the changes in the conformation of Met induced by HGF or InlB lead to activation? How can the InlB-induced rigid conformation of the Sema domain induce the dimerization of Met? How might InlB or HGF facilitate the interaction of Met with other molecules allowing its full activation? And finally, are there subtle differences in HGF- and InlB-induced signaling events that have not yet been detected? Future studies should reveal the answers to these and other intriguing questions.
